The genus Aglaia is a a rich source of different compounds with interesting biological activities. A part of our continuing search for novel biologically active compounds from Indonesia Aglaia plants, the ethyl acetate extract of bark of Aglaia eximia showed significant antioxidant activity. Four antioxidant compounds, kaempferol (1),
Introduction
Aglaia eximia (Meliaceae) is an ornamental tree that has long been recommended in Indonesian medicine for reducing fever, moisturizing the lungs, and for treating contused wound, coughs and skin diaseases [1] [2] [3] . Previous phytochemical studies of the species A. eximia reported some variety of compounds, including triterpenoids with cycloartane, dammarane, and cabraleahydroxylactone types [4] [5] [6] [7] , as well as stigmastane-types streoid [4, 6] and flavonoids [8] . These metabolites have been described previously to exhibit anticancer, cytotoxic, insecticides, anti-inflammatory and antitumor activities [5, 9, 10] .
The different parts of the genus Aglaia have been reported to contain biologically active classes of flavonoid compound [11] . It was suggested, for the same genus, that there are possibilities to generate the derivate compounds based on biosynthesis pathways of plants [12] . The flavonoids are a class of widely distributed phytochemicals, and scavenging of free radicals seems to play a considerable part in the antioxidant activity [13] .
To the best of our knowledge, antioxidant activity of compounds or extracts from some members of Aglaia have been described previously [11, 12] , but no infor-mation is available on the antioxidant activity of kaempferol and their glycosides from the species of A. eximia. In the further screening for antioxidant activity against DPPH radical-scavenging on polar fraction from A. eximia, we found that the ethyl acetate extract of the bark of A. eximia showed a DPPH radical-scavenging activity with an IC 50 values of 20 µg/mL. We herein report the isolation and structure elucidation of kaempferol and their glycosides from the bark of A. eximia together with antioxidant activity against DPPH radical-scavenging.
Materials and Methods
General. Melting points were measured on an electrothermal melting point apparatus and are uncorrected. Optical rotations on an ATAGO AP-300 automatic polarimeter. UV spectra were measured by using Shimazu UV-160A UV-Vis spectrophotometer. The IR spectra were measured on a Perkin-Elmer spectrum-100 FT-IR in KBr. Mass spectra with a Water Qtof HR-MS XEV otm mass spectrometer; the-NMR spectra were measured with a JEOL JNM A-500 spectrometer using TMS as an internal standard. Chromatographic separations were carried out on silica gel 60 (70-230 mesh and 230-400 mesh, Merck). Preparative TLC glass and TLC plates were precoated with silica gel GF 254 (Merck, 0.25 mm) and detection was achieved by spraying with 5% AlCl 3 and 10% H 2 SO 4 in ethanol, followed by heating on a hotplate at 100 o C for 2-5 minutes.
Plant material. Table 1; 13 C-NMR (DMSO-d 6 , 125 MHz), see Identification of the presence of propose aglycone moiety in 2-4. Compounds 2-4 (2 mg) dissolved in MeOH were heated to reflux with 2 mL of sulphuric acid under stirring about six hours. The reaction mixture was concentrated under a vacuum and suspended in 20 mL water. The aqueous layer was extracted three times with ethyl acetate for 3x24 h; the organic layer was The IC 50 value was determined by probit values and were plotted against the logarithmic values of concentrations of the test samples and a linear regression curve. It is the amount of sample necessary to decrease the absorbance of DPPH by 50%. All analyses were carried out in triplicate, and the results were expressed as the mean ± standard deviation (SD) and compared using Waller-Duncan test. A value of p < 0.05 was considered statistically significant.
Kaempferol-3-O-α-L-rhamnoside (2).

Kaempferol-3-O-β-D-glucoside (3)
.
Kaempferol-3-O-β-D-glucosyl-(1→4)-α-L-rhamnoside (4). Yellow powder, [α]
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Results and Discussion
The phytochemical test for the EtOAc extract showed the presence of flavonoids. By using DPPH radicalscavenging assay to guide separations, the EtOAc fraction was separated by column chromatography over silica gel by gradient elution. The fractions were repeatedly subjected to normal-phase column chromatography and preparative TLC on silica gel GF 254 and yielded four antioxidant flavonoid compounds 1-4 ( Figure 1 1H, d, J=2 .0 Hz). The addition of olefinic singlet signal in the deshielded region was assigned the presence hydroxyl substituen in ring C of 1. The 13 C-NMR and DEPT 135° spectra showed the presence of six methines and nine quaternary carbons (14 sp 2 carbon) and a ketonic group, C-4, resonating at δ C 176.7 ppm. In the HMBC spectrum, two meta-coupling protons of ring A (H-6 and H-8) exhibited long-range correlations13 to C-4 (176.7 ppm), C-7 (165.2 ppm), C-9 (157.8 ppm), C-5 (162.4 ppm) and C-10 (104.2 ppm), suggested that two hydroxyl group attached at C-5 and C-7, respectively. These functionalities accounted for eight of the total 11 degrees of unsaturation, and the remaining three degrees of unsaturation were consistent with the flavonoid structure. The full assignments of compound 1 are shown in Table 1 . Comparison of the NMR data of 1 with kaempferol [16] showed high similarity, consequently compound 1 was identified as kaempferol. 4 Hz was assigned for axial-equatorial position which occurred to be the β-and α-configuration, respectively [18] . A comparison the carbon signals of 4 with the glucosyl moiety [19] , the glucose C-2′′, C-1′′ experienced downfield and upfield as well as the C-5′′; C-6′′, shift due to the α-and β-effects of rhamnosylation. In comparison, the NMR data of 4 with the literature data [17, 18, 20] , compound 4 was identified as kaempferol-
Compounds 1-4 antioxidant activity were evaluated against DPPH radical-scavenging. The antioxidant activiy of compounds 1-4 are shown in Table 2 . Compounds 1-4 showed weaker activity compared with standard compound, ascorbic acid. Among those isolated compounds, compound 1, showed strongest activity with IC 50 value of 1.18 ± 0.02 µg/mL. Previous structure-activity studies of flavonoids have pointed to the importance of the number and location of OH groups and could be more important for the antiradical efficacy. The effectivity of radical scavenging activity of 1, is proposed by 4-hydroxy in the B ring as electron donating and being a radical target, together with 3-OH moiety in the C ring is also beneficial as antioxidant activity. A conjugated double bond between C2-C3 with 4-keto group further enhances the radical-scavenging capacity through electron delocalization from the B ring; the presence of hydroxyl group on C-3 and C-5 in combination with an α-β-unsaturated-4-carbonyl can improve the radical scavenging activity of 1 [19] , whereas sugar moiety of compounds 2-4 were showed the steric effect. That could reduce the free radical scavenging activity as well as weaken the electronic distribution of flavonoid molecules. Dihedral angles of compounds 2 >3 >4 caused by the sugar unit in the Cring, lead the conformation to reverse and make molecule Based on frontier molecular orbital theory, the HOMO of flavonoid is mainly distributed in the B-ring, while the LUMO is distributed in the C-ring. The electrondonating capability of a molecule can be determined by the values of HOMO corresponds with a strong capability for donating electrons [19, 20] . It was suggested the higher of DPPH radical-scavenging was more focused on B-ring and the conjugate part than the C ring. It show us, that there is no significance to the IC 50 vaules of compound 1-4 ( Table 2) . 
Conclusions
